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followed by seven pages on modern "Science in the Far East.") The
"Science and Society" section in the twentieth-century volume is much
better, and benefits from the real work that has been done by sociologists
on the role of science in modern society.
The twentieth-century volume gains excitement from the controversial
and uncertain nature of many current theories; the writing is also generally
better. The sections on magnetism and electricity are especially clear and
the relation of the new knowledge of electrons to the classical theories of
electro-magnetism is skillfully presented. There are still sections in which
facts are simply stated without reference to their importance or context,
such as that on "Radioactivity and Nuclear Physics." In both volumes
the sections on Medical Science are especially brief and confusing. But
then these sciences are still very much in their infancy, relative to mathe-
matics or physics, and it is much harder to describe a subject in which there
is no tight, "classical" system. For the best section in the nineteenth-century
volume is that on mechanics. These abstract theories are made clear and
concise in relation to a unifying theme, the creation of and disillusion with
the classical mechanical system that survived the nineteenth century only
in experimental physics.
In summary, these volumes have a place as reference works, but are
not likely to be read with enthusiasm or to stimulate any real understanding
of how science "got that way."
DIANA LONG HALL
TOUCH, HEAT AND PAIN. Ciba Foundation Symposium. Edited by A. V. S.
DeReuck and J. Knight. Boston, Little Brown and Co., 1966. xiii, 389 pp.
S14.00.
This volume contains a group of recent investigations into the structure
and function of skin receptors. Improved techniques and more sophisticated
functional concepts provide new and exciting insight into the process of
sensory transduction and into the organization of the output of a popula-
tion of receptors. This symposium covers the following areas of investiga-
tion: psychophysics of sensory discrimination, receptor fine structure, re-
ceptor biophysics, behavior of receptor populations, and the integration of
receptor activities.
One example of the psycophysical approach is the demonstration of a
power law for the discrimination of random levels of stimulus intensity by
the human subject. This is considered of great interest since it is an indica-
tor that sensory perception retains linear characteristics from the receptor
to the highest levels of cerebral integration. Other examples of psycho-
physical study include the use of skin thermal gradients and the application
of chemical compounds to a skin "blister base" in quantitative studies of
pain perception in man.
The fine structure of skin receptors is explored and this includes exten-
sive descriptions of encapsulated endings such as Pacinian corpuscles. The
detailed structure of capsules is considered essential knowledge in the un-
derstanding of the biophysics of transduction. The cells surrounding nerve
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terminals have come under greater scrutiny. Vesicles and apparent choline-
sterase particles are seen at many nerve endings or in juxtaposed cells.
Physical events that precede the development of the receptor generator
potential comprise much of the material presented in another section of
the symposium. For example, in a study of Pacinian endings, deprived of
their capsules, the linear output depends upon the rate of change of stress
applied to the ending. Problems concerned with the interpretation of s'uchl
studies are amply discussed. It was observed that encapsulation of Pacinian
endings may serve as a screen against elastic deformation so that only viscous
changes activate the receptor. which would account for the short adaptation
and second-order response. The "on" and "off" characteristics of these and
other receptors are presented in some detail. Receptor membrane studies
include aspects of hyperpolarization, depolarization, antidromic invasion.
refractory period, temporal and spatial summation.
Firing patterns in receptors come under close observation in terms of
their effectiveness as a population of responses. This is important to the
accounting for the specificity of action and the nature of the integration of
sensory events. Dentinal, thermoceptive and mechanoreceptive units are
evaluated for their dynamic characteristics. A concept of "integration across
neural space" is developed, and this leads into the final section of the
symposium. This last section deals with possible ways in which the popula-
tion of peripheral responses could be scanned and interpreted by central
mechanisms.
DON C. HIGGINS
FUNDAMENTALS OF IMMUNOLOGY, 4th Ed. By WVilliam C. Boyd. New
York, Interscience Publishers (John Wiley and Sons), 1966. 773 pp. $14.95.
This latest edition of Boyd's well-known text follows its immediate predeces-
sor by 10 years, a period of great change in immunology. When the original
edition appeared in 1943, it was a leading and authoritative monograph in
a young field; however the area has burgeoned out in so many directions
that it has outgrown the purview of a single author. It must, therefore. re-
flect strengths and weaknesses in different areas, and so it does.
The opening chapter broaches the broad picture: "Immunity and Im1-
munology." Unfortunately this chapter's discussion of phagocytosis, a
process basic and vital to the whole problem, is archaic. The structure and
function of the leucocyte granule or lysosoine, which have been investigated
for several years, are not even mentioned. In contrast the second chapter.
which introduces the reader to antibodies and to antibody specificity,
provides an excellent introduction to the subject.
Three chapters concerned with antigens, cell antigens, and blood groups
follow, and the latter, while reflecting the strength and interest of the
author, is divertingly complete for a text of this scope. Discussions of anti-
gen-antibody reactions and complement, effectively precede the 100 pages
devoted to hypersensitivity. Again, spottiness is apparent. The presenta-
tion of delayed hypersensitivity revolves around the prosaic vantage point
of infectious allergy wherein it first came to light, and none of the develop-
imients concerning cell type or antigenic specificities are discussed. The in-
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